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${\rm Re}_{d}=4.51$ ${\rm Re}_{d}$
$d$
${\rm Re}_{d}=30$
${\rm Re}_{d}\sim 46(\equiv{\rm Re}_{g})[9]$
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$=$ $J( \psi,\omega)+\frac{1}{{\rm Re}_{d}}\Delta\omega$ , (1)
$\Delta\psi$ $=$ $-\omega$ . (2)
$J(f,g)= \frac{\partial f}{\partial x}\frac{\partial g}{\partial y}$ $-$ $\frac{\partial f}{\partial y}\frac{\partial g}{\partial x}$ , $\Delta=(\frac{\partial^{2}}{\partial x^{2}}+\frac{\partial^{2}}{\partial y^{2}})$
$\nu$ ${\rm Re}_{d}\equiv Ud/\nu$
$u= \frac{\partial\psi}{\partial y}=0$, $v=- \frac{\partial\psi}{\partial x}=0$ (3)
$U$





$\overline{\psi}(x, -y)=-\overline{\psi}(x, y)$ $\overline{\omega}(x, -y)=-\overline{\omega}(x, y)$
(2)
$J( \overline{\psi},\overline{\omega})+\frac{1}{{\rm Re}_{d}}$Adi $=0$ , (5)
$\Delta\overline{\psi}$ $=$ $-\overline{\omega}$ . (6)
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2: ( ). ${\rm Re}_{d}=50$ . $(a)$ (







$(\overline{\psi},\overline{\omega})$ (5) (6) $(\psi’,\omega’)$
$(\psi’,\omega’)$
$\frac{\partial\omega’}{\partial t}=J(\psi’,\overline{\omega})+J(\overline{\psi},\omega’)+\frac{1}{{\rm Re}_{d}}\Delta\omega’$ (7)
$\Delta\psi’=-\omega’$ (8)
$\psi’=\hat{\psi}(x,y)\exp(\lambda t)$ ,
$\omega’=\hat{\omega}(x, y)\exp(\lambda t)$ $\lambda$
$\lambda_{r}$ (
) (7)






$u=\frac{\partial\psi’}{\partial y}=0$ , $v=- \frac{\partial\psi’}{\partial x}=0$ (11)
$U$
$\frac{\partial^{2}\psi’}{\partial x^{2}}=0$, $\frac{\partial\omega’}{\partial x}=0$ (12)
$(\hat{\psi},\hat{\omega})$





































$($ $3(c))$ $t\leq 60$
$x=25$
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3: $\psi’$ $x$
(a) ${\rm Re}_{d}=35$ . $(b)$























































${\rm Re}_{d}$ ${\rm Re}_{g}$
$x_{t}(t)$ $x=1.4$
${\rm Re}_{d}>{\rm Re}_{g}$
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7: ${\rm Re}_{d}=50$ .






8: : ${\rm Re}_{d}=50({\rm Re}_{d}=35$
$t=60$
). : Rd$d=35$ (








































































10: ( ) (
). $A=05$ . (a), (c), (e), (g) ( ). (b),
(d), (f), (h) ( ). (a), (b) ${\rm Re}_{d}=$












$a_{1}$ $a_{2}$ ${\rm Re}_{d}$
11
$x_{1}=20$ $V_{1}$ $a_{1}$ ,
$x_{2}=800$ $v_{2}$ $a_{2}$
$a_{1}\propto({\rm Re}_{d}-{\rm Re}_{c})^{1/2}$







a2 ${\rm Re}_{d}>{\rm Re}_{c}$
${\rm Re}_{d}$












11: $a_{1}$ $a_{2}$ ( ). $A=0.5$.














































$]$ 3: ( ).
$\psi$r( ). (a) ${\rm Re}_{d}=40$ . $(b){\rm Re}_{d}=90$ .
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